Instrumental activation of bid by caspase-1 in a transgenic mouse model of ALS.
Transgenic expression of mutant superoxide dismutase-1 (SOD1) produces an animal model of amyotrophic lateral sclerosis (ALS), a fatal neurodegenerative disorder. We have previously shown that the mitochondrial-dependent programmed cell death (PCD) pathway, including the redistribution of Bax, the cytosolic release of cytochrome c, and the activation of caspase-9, is recruited during neurodegeneration in spinal cords of transgenic mutant SOD1 mice. Herein, we show that the pro-PCD protein Bid is highly expressed in spinal cords of both wild-type and transgenic mutant SOD1 mice. While full-length Bid is found in the spinal cord of the two groups of mice, its cleaved form is only seen in transgenic mutant SOD1 mice, as early as the beginning of symptoms. In contrast, activated caspase-8, which is known to cleave Bid, is detected only at the end-stage of the disease. We also found that the expression of a dominant negative mutant of caspase-1 attenuates Bid cleavage as well as the mitochondrial release of cytochrome c, and the ensuing activation of caspase-9 and -3 in spinal cords of transgenic mutant SOD1 mice. These findings suggest that Bid cleavage may occur in this model by a pathway other than caspase-8 and shed light onto the molecular correlates of the previously reported beneficial effect of caspase-1 inhibition in transgenic mutant SOD1 mice.